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(54) SENSOR PROBE FOR SUBSTRATE INSPECTION AND ITS PRODUCTION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a substrate inspection device 
and its method capable of inspecting bad circuit substrate with high 
resolution in wide range. 

SOLUTION: In this production method of a sensor probe for substrate 
inspection, an electrode layer consisting of a multitude of sensor 
electrodes 40, a lead wire layer consisting of a multitude of lead wires 
50 for transmitting signal outward and a bridge layer 41 connecting the 
electrode layer and the lead wire layer are piled on a silicon plate base 
30. The lead wire layer is formed by precipitating aluminum on the base 
following the first mask pattern and the bridge layer is formed by 
connecting each of bridge wires 41 extending to vertical direction of the 
base to each of the lead wires 50 on the lead wire layer and forming 
aluminum precipitation to let grow in the direction vertical to the base. 
Each of electrodes of the electrode layer is formed so that a multitude 
of sensor electrodes extending from each bridge wire to horizontal 
direction and having a specific area precipitate aluminum following the 
second mask pattern. In between the electrode layer 40 and the lead 
wire layer 50. a shield layer 33 is provided. 
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m^^-x±iz. m\<D-^7.^nif->\z^-oxm^<r> 

/t ^ - > fcS£ o T WS(D^{*^*ri|^TfiEJK-r S d <»: fC cfc 

^-y\z'^-^xm&<r>^>^MP(-xi^-t^ :i t J; 0 , 

1 ®*eiSB*^^tt^>n. M8B:^U -y i^ScDfS^ <D:/'J «y 

\z■m^oimmmtlm^^n. 

2 tz$m<Dmm^^m-t>^-fa-y(^mm:ij)io 



n*MciE® ©sig^^ffl -tr >-y- y p - iaiii:^feo 
t w*js 9 ] ^mhL< imimm<D^m^-7. ± 

fmri>titb\Z^fk<D>J - U - K^® 

Hfrffi«SH<h 'J- K^Hi:(?3FBl^S<^'J >y v^etd^lS 

•y K icSEIgg^ ntz, m^<D ij - Kti^-^tr u - Kins 

'^-x<Dmm:^\p]izwzf^m^(D^'j •> ->*^^^tf:/u 

yv'et. 

^SiS*^9 1 0 tCi2iKwS««HEffl-fe>-9-yP 

< L < ttfig* $ ■& -§> t J; o TJgJsK b 

-fe >+»■:/ p - 

m^m 131 -y i;iSo»fsafi<H>«f <Dm 

ffl^ -y -Jmzt^miyUf^^^o fCHiise^— xcD¥B 
:&I61(C:#D!. mII2«@S<hmt2'J- H^^BiOFaUc^tt 

•rsiS*^9 7lsi 2<Dti-rn*^::^®oSffitfe3iEffl-fe 

>it7'p-:;^, 

m^m 1 4] HiitBttsstHtriEU- Hi^BtoFBitc 

J^fig$nfc^l©i^B**L. «(rB2:/U-y>?B<0<i>!r 
cd:/'J -y v^«mll2ll 1 W*&^B<5rMjl-r^J:5 ICjgfiK 
^n^cdt^«Fmi:T-5ii5}?il9 7!iMl 3 ©(.i-md^fC 

1 5 1 «age«i6B tsais->-;u h® tortile 

}gfig$nfc^2 0J6iSiB<!:. HfII2->-;U KBtHflsEU- 
K^B.hWPBUcj^fi&SnTt^ 3 <i:i&« 

-y ':^m<omm-c^-r^ ci t j: o . &>«r ©:r u -y 
3 ©ti-rnj&Mcffi@<DS««i*ffl-t >-y-7'p-:/. 



im^m 17] miH u - mm(D^^ © u - 

im^m 1 8 ] mmm^(DmmmitT)i^ ^^-a 

V i-rti*^ {cis«<©»s^sffl -fe >-y- n - 3^. 

1 9 1 fifB'^-x $ ^ {cm^iiasiiiiK*^}^ 

{ifs«©sis^^ffl -fe >-y-:7'D 

T^fztbiz. 0iJA«. *mSACDmSfc;S-i)#H¥9- 
2 6 4 9 1 9^T«. mSnfSl(DmW^iS^—><Dm^O 

^nT^i•5, ^fz. »MT8-2 7 8 34 2^«. Ml 

(Xt^^- 5 iJ-) 1 lA, 1 IBt, 

W«^*S«-r^fc*<Dm«ttS 1 2 A, 12B. 1 
2 C-i:5:*-r^-tr>1t<&M^-rS, .lCD#M¥9-2 
6 4 9 1 9^*3J:tmM¥8-2 7 8 3 4 2#tC*ffl-r 

Ll/^O^itXh^. 

mmftm^L^ot-r^wm) c®#ph¥9-2 6 4 

9 1 9^i5J;tX!t#M5|Z8- 2 7 8 3 4 Zmzm^^^tlX 

mmun, m^ms.aLyj->^uE(r):f5m\z^K>'^y^ 
mm^^^m^r^ d j; o -\r^ti.mm^mf^n^ t 
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/■^^->A^^±\zmf^iiu^-riz-mzxmi^c 

i^:fa-t7.\z^*)mmr^:^m. ^^\z. mmitizmL 
[wkm^m^iLr^rztfxD^mi ±Miwm^m^-r^rztf> 

T. mrlB'<-x±tc. llico-7Xi'/t^->tciJeoTm 

3£©^^«!^Tfi)tl^-r -5 <h »C cfc 0 ^St© U - HiHd^ 5. 

ti.^^) — Y^m L . Mia u - k^»©(i^ <d u - 

>-t»-ttffi^, m2<D^7.i7/^^->iz^^xm&<Dmi^ 
ttnxm^r^zLiiiz^r). tmrnmrnm^m^ii-r^^iL 
^^wit-r^o ±:>-^mm(D^m^mn6^izi¥^mi^zfa 
ii7s=s:m\^^xmm-^<Dx\ ±>-^mmizM-r^mmit 
m^mrzitmmmDj^i)t<DQ:M^mmz'^^^it^ t 
sfc, w*«9{c*^*^saKi^]Sffl-fe>-y-y 

ntzmw.m^m-t>^-:fa-zfX'&-ox. s-^tj^ mib 
^-7.±\zm^^nxi^^^iimz!f\-&(D/-^-y \^\zmm^ 

^m(Dm^(D'j-\fmz^tit'timmi^mi^-7.<Dm 
•yi^f^nwus\^iz^m^nx^^^(DX\ ^ia<D-tr>-y- 

*l?B^<D<(f3Sy'j:-®.1tT&SW;}?3Sl OJcSsntf. flflfS 

1 nrsanis. H3ie:ru-yv?««TJU5:ia.-At>L< 
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3 )c««*JS 1 4 ©7'o-:r»c8!in«, Hif 

en, h9I2^u «y i^m<Dm^<ozfo ^ vi^«Hai2^ i w 

fIIB^2«*feigkH<l:BfJ|B^3©^Bt«, tHiSiH'!?® 

i^mmm>'-)\^\^m(D\,^-rnthmnmizmmvx^^ 
7fiy^5<D:^iti^rcim^^i 6<Dzfn-zf\zmtnt. n 

8 <Dzfa—-:ftzmtHi. mlsB 'J - © U - K 

-Sg^T'fesif 7 ©;^te* 1 8 ©:/D- 

:^fc8!in«, aftfB^^(Z)«<icWi^ttT;U5z:aL-At>L 

>-*)-<Di&mxniyn^:itf}m^L\'\ -^^t. *^bj 
(ozfn-zfizmtut, mfs^-xizm^mmm^^mfS. 

m<D!fjFmummmm=s:^m-ri>, m2mitmmmwnzi!)^ 

0, ^3 0«Uzz7SCD-fe>-»J->'D-:/zH-h'5O^T 
^•y-T'D-yjj^- K 2 Ott. 2;^:7c4*eic^rBlRSTiBfi$ 

nft^Si(D±>^^m2 1. 2 1 " SrW-r-s. i^i;<. 
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m 3 0© U r:TS©-fe>-y-:/D— K 5 0 {i— ^jo 

mm^tirzm^<^-t>-^mm2 i, 2 i -^wr^o ^ 

2<D-t>^^a-zf^—\i2 0{Zii\,^Xh. f^3m<D± 

y^-:fu--:fit^- K 5 0 ic*5fc^Tfe, &-fe>-ti-^3gttffi 
©->— ;i/KlcJ;oTPS)5£$nTVi-5o 1 0©-fe'> 
4@(3a;oT**S. ^^fflR>f*#3t-r*/tJ6tctt, -5-© 

/t5'->^©»ii@*}i©:^#$*^$fSLtio ^mmmm 
X'\t. /'?^->^©^iii^. uiBj©Mi:±, i/3<h-r 

2 0 (S;ttt5 0) rtJCflis?)iZv^nTt^-2.o *-tr>-9-7' 

HF4©FBlPSfe^life©<h;i^c^„ Se-^T, &/t-y K*^^, 
©ft^SrJ&5fcJ6©'J-K^ «#>7^'<'>i^ 

->m\z^^m^ (^m^^^t:is) SrEPinrrst, 
©7'?^'— >^©iffigB*^ e ©SiWiS*«(@^ ©-tr >-*twm 2 
la. 2 1 b»Cffi<«^$:iJi§^-r«.. ^5S©««J-e«> 
/t^—>mit-t>1)-mM2 1 bSTMO^Tli^cli©-^. 

■fe>-y-s^2 1 bfi^^m-r^nmmt. ±>^mm2 i 

ad^S«L/ift^lcJtLTii<. ^©«^©^i|a«(gt.i 
'h<Diifji^. |g5ia©C3J/i>?.fc*p*>§J;p»c, *%hJ© 
•fe>U-yD-3^tt, <B'«?©-t:>-tfsg^t/t5'->||©K 

m\zf^cx^mm^(DWiz§^<tt>^x^i3i^iz, m^<D 

■iz>-*)'mf-<D:k^:^Ammuh<Dt^-oxi^^. ^em 

T«©^3lS( Si)'^-X±tr, -m{bS3!l(Si02)©i^ 
»3 l3&iJ^^$nTti-5, M7 0Sr#Ba-rst. Ifeg^B 

3 l©±tC«, yJUSnoL— A;5^e.fj: v^S 4 1 
*«±;^tc[^i]ttTJgfig$n. :/Uyvtt4 i©]l±Jc-fe> 
■y-«ffi«4 0 A«Jg^$nTli-5. :/U >;/v'tt4 1 

«4 0*tio©ir>HtS*<&J^pE-r^o :/U-y>?a4 1 

7 )v^^tz\tm<D^}-Ymb Oh (m6ia©u-K 

^5 0) {C^g^^nxi^-So i^C*. m7S©U— 
0 attft&©-t>1i-gm (?FE*) 75^e.©U-Ki^-e* 
So ti^. :/'J-yva«. -b>1t^^©«®i:U-K^ 

0. *«s©iS]±tctSjifc-&-&;i<i:j5tT^s. meia^: 

#B8bT. iteilSB3 l©±»CttiBi^^*tf^fiE$nTVi 

c©E^««, m7 0{r7K-rJ;5J-. •fe>-y-75?^tB 
L/tfl^^/t y H»C^TeJS-r-5'J-h*«l (5 0. 5 0 
a. 5 0b) Sr^ty®T*-5. ffilS«5 0©±tCtt. >' 
— ;u 3 3 *«}g;«^?nTti-5*^ ->-;u 3 3 

^«5o©F^trtt. mm(r>fmi^m(r>tiit)\z, mi (Dm 

igtS3 2*ti9:tte.nTli-5. c:©^BttSOG(spin 
ofglass)-t?}K^SnTtr^S, iP^. ^®3 2©±JCi^ 
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«v ^B3 4 t 3 StTitJgfig^nTtr^-S. *eiSt«3 4 
tS 5«tt){CSOG(spin of glass)?:-^^. 

* (^^) icis, yu y>?i44 i©±{ctteffi«4o 
<Dm^m\zft:^crzmm=s:mr^. ua, «ffiiS4o<D»r 

^0«^*^ii^U-h*^ (SOxt-r^) 75^^.1&5 
EP^, ->-Jl/K«3 3«ii5t^SNltSrffi 

fET^o :/U-;/>'tt4 1«> ->-;i.KS3 St^M 
L/j:V^J;^{c. ^@3 4*^e,©iDJfcSOGJcJ;0^^ 

tt, *:/D-:/-tr>-9-il^-K2 0 (5 0) (ommzfa-t 

mm<Dj;:otz, ±x(D-t>-*)-mm'S:^^m^7fa-bi7. 
{z^om^nr^mmamz^-^nxif^^o ^sarofrs 

xit. mm^—x3 o<7)mm^mft^:ittz^z>x- 

VDSS (^^^) I^JC, X3 0?:g#, SSF^JC 

^tiTzfi^it. mums o^me^T^c bp*.. *&SbS3 

-Ir >+)-^#© U - K^ro/tiS'— >^SIi< i^/t^ - > 

)Ui7tm^^tsK^^:»:^^cvD^^>/'^\zmz>x. m 

e.;:tS>'-JUh*S)l (3 3) lE|{CS^fJ:3H}g 

ll6 0JC*5tiT. yU<v>'tt4 l3&i->-JUh*S3 3i« 
ttL;5:t^J;^(c. yj<y vS4 1 tx-JUK^S 3 
PbIIc S O a 0 S<tsmifiX^ -Sgfi©:*;^ $ T J; t*. 
EP*. . M □ 7 0 «yu v^'tt 4 1 (7)»fS^ J; 0 

f>\ MP7 o«^ic^-:ucyj y>?tt4 i*t}^^$n-5 

fc<DT*S*^&. ■€-<0}gj«B*;^(T::^'J-yv»tt4 iJ&i'J- 
Fl^S 0 bi:«ii^t-4C:t7&^T#SJ:5»C. MO7 00D 
la® (IP-^. 590 7 0^Jg«T-SV7>i7/t^'-» ttf^ 
PIP7 OCDJ^fiKtt, MP7 Oj&iJgfigSn-S^jl: 



«:CVD^-^>A»c«Af -5. C®SJ«::tfX«S OGS 

3 2iK;t::L/j:Ci<0-e. SOGJ;DT<0B«^*$n^ 
t^, iJcJC, ^0 7 0 7&^J^fi£Snfc:->-;Wh*ffiffl3 3©± 
»c. Hi 3Stc^-rJ:3{r. SOG*^e>;a:Sl&&ji3 4 

^j^e£-r^o dcDE^ic, soG«PBP7 o©rtgplc*T' 
AOi^:^T$6iSM^J^fiK■r^= Hi 40jc^$nfcfTS 

m\zma8o=s:m^-r^ffmt. nesjc^f J:5?a:. 

:7'U-y>'tt4 1 (H6^) ^«(3}gfi£T^fca6-r^)^, 
W^CDJ: ^ tC. T^'U >?tt4 1 ttv— H« 3 3 tmm 
LXiittibU^-^ii^ib. mo8 0<Diz^^itma7 0<Diz 

|gP 8 0 (7)firB«, ggp 7 0 tl^'L^R (^fc«l^'L>m 
m) ^mX'& 0 , J&^O, >^ U v'tt 4 1 75^ U - 5 0 

"tOD^^^itmai OJ:*^^^^^^ ^-r. ^S3 4 

*ig$ns&so^stt***i^ST^. ;^:tc, 3 4 

©SOGtMPgP7 0^CA0)2.^fc* SOGi:l6»S3 2 
CD S O G Sr^^t" -S ;'c«?) C0fiH4:tf X ^ C V D ^ V > A(r 
^AbT. SOGSr^*T-5. CO^SJCJ: OJgfi£$n 
1«. Hi SEHc^Tctpfc, il68k®3 4*^f,IB 
i^B5 0f-^TiiJ^-r-5tt-rT^«>. T;W5Sr^ 
tyf£tt:yx$r5'-\'>A-Jc«ALT. ?L8 lfA^^\ZT)lS. 
^mx^-r^o :l<D^\ZJ:IO. SiUm5 0<D7JVS. 

m^^m 5 0*^ 3 4 ®]m±»cstsim 

T, Hl6iaoJ:5lc. ^tl^^ST-S. yj>y->*tt4 
1 ®]l±tt*6i&B 3 4 ©ffiiBS-i6:-r^. H 1 7 

«ffi4o«:}g^-rsjg:e«:i5ew-rs, s-r. i^B3 4 

<D±t'^Stt«^^flib. ^©^FSffiltC. H170{C 
^-r^p{C. 8 3cr)^ScD^*J^ef^^^LTBiP8 3^ . 

^M?*t--5. -rsi. Hi 8S©J;5{C. yj-y>?tt4 

i(D±izmm4 0i)mi$.^nrz:it\zu^. r^ii. ma 

8 3«. ^<DJg4*t«P«Wj:t^/&i. t<D&.m\tZfU->i^m 

4 1C3D&B (iP^, MP7 OSJ^^-r-S^tJix^^Xi'/t 

S3 5i£Hl 9E!©=t:5(C}gfi£-r -So c:©J6igt@3 5« 

nmAQ^tmi-r^iii^\z. ^m-r^mm^m-r^o 

^_ h-oiSiixettH 8 075MH 1 9 0©fTSJ(il::IS 6 
n/j:(r». Sit. |5liaicS^L;t;^^fe«. :/'J>y>'tt4i* 

Ctltt, ::''J-y>^tt4 IS:. 7L4 1 F«3TTJU5 Sr-^tC 
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*5gBJO-fe>-9-«. I C-^LS lf3i^(D$^m^tt^ 
ST* 0 . Zf*J -J 4 1 (D^^ 0 «F»^S <i: \%ts. 

2 0 Srffl t^T, ^-SlBII/trS'- >^ 6 0 Sr^SEr-S t # 

(1. 1) fcti'«-fe>-9-SigcDfi[g^fl!Se<JJcS-rffi« 
fitTi&-2), I^S»c^-rj;^(c. /■?^->^6 o«-fe>+)- 
S3g©fci:;^«*53t3^J-(D:;»:^$S:*-r-5, ^2 OS® 

•^^ai:'j-r^«-rT*-5, ^2 \m\t.. 'm2Qm\z^\^ 

««^5r 1 0 0 <i:L;^t#Oi@'!?(;)-fe>-y-g^<D*5t.iT 

To E^", 2 0 0 «^lll*W®B^±{cM*^n7t«l^*t 

«2 0 0Oi^{3^aE*fTV^ifct^«i9B/t:S'->«I*iEO±^ 
(c-tr>+>-#-K2 Od^#lgMT«B^nTl>So ■tr>it 
yD-:/7j^- >• 2 0 m4 0{cm?^L7t:<t3»c, 

>itssom:^j 0 ttj-r/t h 3 o ^^^^r s*^. m 2 
6m-^itmmt<Dfztb\z. /t-y H^Hs^-a-ric. /'^•yH 

i:LT0^-rs. lHl?SSffi2 0 0O^itS®jAlVl^-> 

i^gi5ii-fc:«. m^(D/-^i$'->^^m\zzfci-zft)mf&^ti 

TtiS. ^2 6 0®«aj-e«. R/T^®f!SS2 1 
«ISE«^d*. £ffli]®yD-:/ptc«'5^-y;U2 0 1 5:^ 
LT. ^ifi'JicT'p-T/iPictty— :/;u2 o 2€r:n'LT8i 
in^ns. 2 4 o«vh'Ji7;^7p— KT&o. i*igpjc« 

•v5^^L<«U U-f 2 4 1 igrrtiiE-rS. O^WX-f y^ 

^ U < « u i^-f ®-;5®Sg^ > H <c. to::^t®)^^ 

tt5!ffiS2 1 i\zmm^nxi>-^^o ±T<D7.'f ^^^l 



<«UU-1'tt3>hP— ^2 2 0JC:J;oT©lffll$n-5. 
»Sb<«« 3>hn— 52 2 0«, lOOX-r-y^^ 

L< «u u-i" 2 4 1 *i5gffiS2 1 1 m\zmm^ti. m<D 

0±®ifeT®-fe>-!tS3(l2 1, "©Ui^jm^^StJ&T 
a>ho— 72 2 0<cA:^j^ti-So =i>h-o— ^2 2 0 
®«eE«ll2 y^JCS^^n-So =l>hD— ^2 2 0«F»g 
g6tcCPU2 2 1 ^rtiE-r-S. CPU2 2 1«, 7:^-D 
y^JP5^7'U^ii-2 2 2. A/D=l>A*— ^^2 2 3. I 
/Oit^- h 2 2 4 ^rSir^-r-Sc. ip-&> «^';r-y;i.2 6 

n(r>-\Ly^mmp^(Dm^\tm\z-^)\^'f-:fv^^2 2 2 

lcJ:OS*?^n. A/Dn>/\'— ^'2 2 3JCcl;0A/D 
^«l^n, ;*^:U 2 2 SJcHOiiSn-S, 

<*|J1S9^I1S> 112 8 071^^3 O0f3 J: 0. i^^^T. 

^KmYm^m^wm-^. ^2%mt.±^(DV{m^m 
«*f^®ifliK»«s:fi[S*ji)r-&, croeasifett. iHi 
<ftcj;D^mLT. ^(D-^—)iim'&(Dm.^mz-^-t 
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